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REMARKS 

This paper is responsive of an Office Action mailed on 
September 20, 2005. Prior to this response claims 1-13 and 27-28 were 
pending. Claims 1-13 and 27-28 remain pending. 

Claims 1-13 and 27-28 have been rejected under 35 U.S.C. 
102(e) as anticipated by Huotari (US Pub 2004/0106249). The Office Action 
states that Huotari describes all the limitations of claims 1, 27, and 28. This 
rejection is traversed as follows. 

The priority date for the Huotari application is December 3, 
2002, based upon Provisional Application 60/430,960. To "swear behind" 
Huotari's priority data, the Applicant has enclosed, as Attachment A, the 
declaration of Wei Goa, one of the co-inventors of the instant application. In 
his declaration, Mr Goa swears that the subject matter of the instant 
application claims were conceived of, and reduced to practice prior to the date 
of December 3 5 2002. 

Attachments B and C are enclosed to support Mr. Goa's 
assertions. Attachment B is a true copy of the patent disclosure that was 
submitted to the Sharp Laboratories of America (SLA) Patent Department- 
The instant application was authorized as a result of the patent disclosure. 
The patent disclosure includes a figure on page 4 of a gate electrode 
comprising a gate dielectric, a barrier metal overlying the dielectric, and a 
gate metal overlying the barrier metaL Some examples of barrier metals are 
mentioned in Section 10(2). Gate metals are discussed in Section 10(3). 
Section 10(4), under the figure, states that the thinness of the barrier metal 
precludes it from having an affect on the gate electrode work function. 

Attachment C is a true copy of a monthly report submitted by 
Wei Goa to his supervisor (and co-inventor) Yoshi Ono, Table 2 (incorrectly 
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marked as "Table 1") and the accompanying description discuss the measured 
work function of various gate electrode stacks (gate metal/barrier layer). For 
example, shown in the Table are Pt/TaN and Nb/TaN stacks. Further, page 1 j 
of the report discusses the work function of Pt/TiN and Ir/TiN stacks. The I 
monthly report clearly shows that the claimed invention was reduced to 
practice. In his declaration, Mr. Goa swears that this reduction to practice j 
occurred prior to December 3, 2002. j 
Since claims 1-13 and 27-28 were conceived of, and reduced to 

i 

practice prior to the priority date of the prior art reference, the Application j 
respectfully requests that the rejection be withdrawn. j 

It is believed that the application is in condition for allowance 
and reconsideration is earnestly solicited. j 

j 




i 

i 

Customer Number 55,286 j 
P.O. Box 270829 I 
San Diego, CA 92198-2829 ! 
Telephone: (858) 451-9950 ! 
Facsimile: (858) 451-9869 j 
gerry@ipatentit.nBt ' 



I 
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Patent Application Serial No. 10/784,662 
Filed February 23, 2004 

DECLARATION OF WEI GAP UNDER 37 CFR 1.131 

I, Wei Gao, hereby declare as follows: 

1 . My residence address is 2402 SE 1 80 th CT, Vancouver, 

WA 98683. 

2. Since April 2001 , I have been employed by Sharp 
Laboratories of America, Inc. (SLA), 5750 N.W. Pacific Rim Blvd., Camas, 
WA 98607, 

3. I am a co-inventor of Patent Applfcation Serial No. 
10/784,662, and I invented the device recited in amended claims 1-13 and 
27-28 prior to December 3, 2002, 

4. Attachment B is a true copy of the SLA patent disclosure 
document ftted with the SLA Patent Department. I affirm that the patent 
disclosure document was written, signed, and witnessed before December 3, 
2002. The disclosure shows the concept of a gate electrode having a first 
metal barrier layer, with an overlying second metal, where the first metal layer 
is thin enough so as to not effect the overall work function of the gate 
electrode. 

5- Attachment C is a true copy of weekly report describing 
the results of experiments conducted in the laboratory. The report shows a 
first metal buffer layer of TiN> TaN, or Ti, having a thickness in the range of 1 
to 200 nanometers (nm). The overlying second metal layer is Al, Nb, or Pt 
The lab results and write clearly show a reduction to practice of the claimed 
invention. 

6. I hereby declare that ait statements made herein of my 

£M7 235 Amendment 1 SLA$7^sfSdnrit_ Ga<k doc 
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own knowledge are true and that ail statements made on information and 
belief are believed to be true, and further that these statements were made 
with the knowledge that willful, false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of 
the United State Code and that such willful, false statements may jeopardize 
the validity of the application or patent issuing therfeon. 

12/5/20Q5 
Date 




Wer'Gao 



$LAG74_&£&tovitjGaQ.doc 



SMT 395 Amendment 
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SHARP Laboratories of Africa, ^ c 
CTBONWPaMncBlmBoutevar^ » 
Camas, Washington 98007 

i Descriptive 
of invention; 



SLA Contfdej>*al 




2, |nventor(s): 
. Full Name: 



Address: 

Citizenship; 

Telephone: 

jnventor(s): 
Full Name: 

Address; 

Citizenship: 

Telephone: 

mventor(s): 
Full Name: 

Address: 

Citizenship: 
Telephone: 



.Inhn 


— 

P. 


Contey, Jr. 




' First 


Middle 








rJA-l MC •iodfi Ave, 


Vancouver 


WA 


9868£_ 


Clark_ 

Counly 


" " Street 


CKy 
USA 


State 








S60/&34-866B 








Home 


Company 








YDShl 






Ono . 

Usl 






Middle 








p «q« nw 24* Circle 


Camas 


WA 


98B07 


Clark _ 
County 


street 


city 


State 


Zip 




USA 

*fin/a34-706Q 


360/834-8582 








Home 


Company 








Wei 






Gao 




Wrst 


Middle 




Last 




• 2402 SE 180 th Ct _ 


Vancouver 


WA 


98683 


Clark 
County 


Street 


city 
RR. China 


state 


Zip 





360/882-1086 



360/834-8781 




Date: 

Supporting Group. □ CBDG 
^jT.ra nLCP G n Other: 



□ AVSG DCSG DlSG DDSG 




Inwentorjwnature : 
Inventor Sign; 



6*5 PM 
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. SHARP Laboratories ofA*^rica, Inc. 

nw Pacific Rim Bouteva< .< 
Camaa, Washington. 99607 



SLA Conflde^l 
SLA Docket No. 



Page 2 of 6 



Shena Teng Victor Hsu 



Director. 1C p mftess Technology 




MrtBS for Qua^ ^ Review Meeting 



Supervisor's Name; 

Supervisor's Title: „ 

Project Number/Name: . 

4. Conception of the Invention: 

Date Conceived: 

Date of first Written Description-. 

Notebook & Page No. or Re Archive: 

Date first explained to others (whom?) 

Planned Application for the Invention: . — 

5, construction ft Test of First Prototype Embodying the Invention; 

Date First Prototype Completed: ^ — — 

Part Number/Product Description: — . 

Date of First Successful Test: . ■ ' 

Successful Operation Witnessed By: _ ■ — 

Date of First Public Disclosure: _ — — — 

Settlnfl (Conference/Journal Name): _ — - 

Title of Paper or Presentation; . 

Type of Disclosure (Written/Verbal): 



Does Data Sheet or Application Note Disclose the Invention (when)? 

7 What is the field of the invention (Invention relates to...): 

This invention relates to integrated circuit fabrication and control of MOSFET device 
characteristics. 

8 . What is the problem solved by your invention, How is it solved in the prior art (do not put 
search pages here)? 





ttfl^sed & Understood By 




Date 



inwpnMon D isclosure 
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SHARP Laboratories ofpf rtw, Inc 

6750 NW Pacffio Rim Boulevard . 
Camas, Washington 98607 



SUA Confident! 
SLA Docket No. 



Page 3 of 5 



to 



9. 



degrade device performance* 

^Q^fance Doiv-deoletion, and B-dlffusion, the 
l„ otter to solve the proMom* ^^S^lartrodes. To aohfevo acceptable 

tttsssx&zz ft£ • - be ^ ,or cmos o,rcute - 

stability problems when P ,a ^?J n it ^ e J?^? hat R does not adhere well to SiO z and 
causing degradation and increased leakage. 

This method « snabie the use of certain metal and dielectric combinations for the 
manufacture of integrated circuits. 
How is your solution different from the prior art (one paragraph or Hst)? 

Mete, gates will be -^n ^ 
Wedisclosetheuseotathinin^a^ 

metal gate and dielectric and for 2) |Xfec1osu% CW Sao and Y. Ono), as long as the 
element Is that, based on w^^SSi* Vth of the transistor, 
^^S^SSi be adverser impacted. 
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, a ^tailed description of your Invention, include any graphics, notebook pages 

t^^^ ^' ^ J " readV ^ ^ ^ 9S,e - 
TaNorWN. 

^^T^SS^Z J.^ -pound. 

* u ^ ^, ompu to form the device structure desired. The 



Gate metal 



[nterfactai / barrier 

.Gate dielectric 




H. vwiat other embodrments or examplesare 



there of your invention? 



pnS*lously disclosed invention (2). 
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Sharp Labs of America 



To: 
From: 
cc: 
Date: 
Subject 



Yoshi Ono 
Wei Gao 
Group Files 




gin flle metal ^ate lot 3 

^jaaxs: rjsstxsssssst ™r s 

measurement soon. 



Table 1. Radical "oxidation 



Radical oxidation 



Wafer temperature 



parameter and RT A anneal 

Time(min) 



200°C 



750°C 



8 



1 



Measured oxide Thickness 
— 29A 



21k 



Dttgj meta l pate project 

PVD TaN using SWWAx produced in our lab has show its stability with Si0 2 up to 
m , temped £U *e wor^on o 

shift although the wotK runuuuu * enough furnace to anneal 

J5S5^rtTi^rf«*2^. .mung before/ate anaea!, to «* . 
showing in Figure L 



AJ/PtffiN Vfb shift after different anneal 



1-*- After 460 anneal 
After 550 anneal 
• Before anneal^ 




-0.1 



10 100 
tiM thickness (A> 



1OO0 
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, a imt/TiN *tack shows a scattered result. Not only the 
Figure 1 shows that ^^,™^^£Z graph. After 450°C anneal. V ft 
curve goesup and down, the error bar » atooto^ f«hi^X S The V* change is around 
^m^d^^^^^^SS^S* could be attributed to the 
Sv. After 550°C anneal, ^^^g^U^O*^^ 1 ^^ 

u ,.™d aoveral workfimction tvmmg material cM.bta.Bons ta*d oa our 



stack 



rr \;_ a a After 45 0°G <-aec 



Transition 
region. 



V ft shift (V) 
as deposited 



After 450°C 
anneal (y) 




~* TarichPVD raN using 15%M2/Ar 
** N rich PVDTaN using 50%W^ 

♦w «^ 4 exneriment proves that the dual metal gate stack reqxure 
From this table we can see the ^^>«»ept^o experiment shows that the stack 

both metal to be stable when c ^ ot ^J^ r !^ s *f the stack is not stable during anneal. 
is .table with Si0 2 , however, the ^11 £ve multip l e valence states which 

As g ood*atri^ p ^ 0tt * e othe r hand; 

allows them to ^ allows flexibility to change easily during anneal, 

generates meta-stable film ^ c ^^ C ^^^l^ys causes gate dielectric thinning as 
Besides the stability issue, the sputtering PJ°^ dielectric is getting very thin 
wellasintrcducing^ 

and the extra charge introduced ^ gate ^^0. 

speaking, CVD « ALD - -ore ^^^ cTc7^ and literature search was carried 

ont ^^^^^ ^^ ™ or ALD TaN, I listed the ma JO r 

, From barrier properties pomt of ^^^^^ 

16.6, the theoretical value. • ^ d ^ densily> ^ deposition 

2 . as a workfdnction toning m ^J t f * foWer ^an 430°C (to fit in CVC system and 
method, the subsfrate ^^ e o ^e2> by^is two categories, TBTDET ALD 

not to interfere with our existing P tocess ^J^^ i ^ <9 60 °C and the film has low 
I no good beoanse the deposition ^^^^ fi ^S^eVC. however, it 
density. PEALD TBTDET can produce higher density nun 
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TBTDET to produce TaN mat is smobj up 

t^ratoe is 600°C followed by 700°C m NH, 0 f Cu barrier 

Tenure halide (C -W*tl £5SSl TaCl 5 require >600«C 
layer three years age, due ^ ^r^ wMe TaBli requirc „„l y 350- 

SJfVr SircJSK« O end <a»* *. is 
^-^-SS* CVO TSB, .eco.es ure ordy 
approach that could fit in* our cjnwntCVC «y«J^ temperature compare with 

. K seem CVD TaBr 5 could * at *>° ve 55 °° C dUC t0 ** 

other ALD or CVD methods. J^*^^^^ to noncrystalline. For our 
^ boundary diffusxor i«taa ibr film ^*™J£* The major questions for TaBr 5 

P^T^ 



y^j^^^ nf different deposition 



a pproaches for TaN film 



CVD 

TBTDET, 



ALD 
TBTDET 



PVD 
sputtering 




Major drawbacks 



High 
temp. 



Slow proc 
craplx sys._ 



High 
temp. 



Low den. 
jtging efE 



Step 
coverage 



gi B Kiyerosetal./^^^^ 146(1999)170 
[3]Y.H.Kim,etal.,/Ei>M20<H 
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la re Application, oft 
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Attorney Docket: SLA0674 
Confirmation No. 2287 
Group #: 2815 
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Title; 
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Commissioner for Patents 
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